The present paper briey overviews the application of the Czochralski method for growth of a set of oxide crystals for photonics, as well as the design of equipment at the Institute for Single Crystals, NAS of Ukraine. 
Introduction
The use of the Czochralski method at Institute for Single Crystals NAS of Ukraine (the Institute) was motivated by a need to produce laser elements for new facil- (Fig. 2a, b) .
The shape of large-size PbWO 4 single crystals (∅ ≥ 50 cm) grown along the z axis was also dierent from cylindrical (Fig. 2c) .
The crystals of the preset diameter and rigorously cylindrical shape of the surface were obtained under the conditions when the ratio d crystal /D crucible ≤ 0.45 held true during the whole growth process, and the axial gradients were ∂T /∂z ≈ 25 deg/cm. In the case when 0.45 < d crystal /D crucible < 0.65 the crystal shape was at rst cylindrical, but then it was transformed into spiral ( Fig. 2c) . To prevent an overheating of melt, dierent crystallization units containing passive and active afterheaters, gas composition, and pressure in the growth chamber are used.
Another problem is the obtaining of crystals to be used as active elements of lasers with diode pumping.
In this case, in contrast to lasers with ash-lamp pumping, the elements containing laser-active ions (e.g. Nd 3+ )
which absorb 7090% of the pumping energy at several millimetre length are required. Due to considerable ionic radius mismatch, the growth of heavily neodymium doped alkali-earth tungstate and molybdate single crystals with optical and structural homogeneity is a sophisticated problem. For additional purication, averaging of the chemical composition, as well as for reducing the deviation from the stoichiometry, the charge was preliminarily re--crystallized. During successive crystallization processes the melt composition is being corrected, the doping is realized taking into account the measurements of the parameters of the scintillation elements. Lanthanum, yttrium or niobium doped PbWO 4 crystals were grown.
The dopant concentration was few tens of ppm. The single crystals and rectangular scintillation elements are shown in Fig. 8 . The authors carried out a series of experimental growth of the crystals at varying temperature conditions. As a
and a length up to 40 mm (Fig. 10) . we grew the Nd 3+ -doped crystals (Fig. 10a, c) . Table. family was shown to be by 2040 times higher in comparison with that of quartz.
The compounds Ca 9 RE(VO 4 ) 7 (RE = Y, La, Gd) are congruently melted at T melt ≈ 1500 Disordering of Ca 9 RE(VO 4 ) 7 crystal structure must result in the widening of dopant spectral bands. Thereat, the wavelength temperature stability of diode laser at pumping of the crystals containing ions with narrow absorption bands, like Nd 3+ , is not so critical.
At Yb 3+ doping such crystal host may show amplication in a wide spectral band and produce ultra-short laser pulses [22] . Moreover, high level of laser-active ions doping can be achieved for such hosts. This will allow to provide high coecient of pumping energy absorption at a small laser element depth and, consequently, to miniaturize the laser apparatus.
Due to peculiarities of the structure of Ca 9 RE(VO 4 ) 7
vanadates, we can select pairs of rare-earth cations (cation of host + activator cation) and control their distribution to the crystallographic positions, thus creating dierent activator centres. The spatially separated polyhedrons in the crystal structure of vanadates containing rare-earth cation will reduce the exchange interaction between the activator ions and increase their concentration in the crystal without luminescence quenching [23] .
Owing to the presence of vacant positions in the crystal structure, these vanadates are distinguished by high ionic conductivity and diusion caused by migration of the ions into the cationic sublattices [24] .
A number of papers devoted to the growth of and Er 3+ -doped single crystals were grown.
Preliminary experimental study of laser oscillation allowed to obtain 0.87% slope eciency for Ca 10 Li(VO 4 ) 7 :Nd 3+ crystal at ash-lamp pumping in free-running mode (Fig. 12) . Thereat, the Nd 3+ con- The Czochralski method is universal and widely used.
At present it is successfully applied for the obtaining of a wide range of crystals with dierent composition and melting temperature, that makes a valuable contribution to the development of Hi-Tech industry.
